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Anm = Modal average mass emissions level, in
grams per hour. Mass emissions must be
calculated as described in §86.1342.

Ap = Modal average power, in brake horse-
power. Any power measured during the idle
mode (mode 1) is not included in this cal-
culation.

WF = Weighting factor corresponding to each
mode of the steady-state test cycle, as de-
fined in paragraph (a) of this section.

i = The modes of the steady-state test cycle
defined in paragraph (a) of this section.

n = 13, corresponding to the 13 modes of the
steady-state test cycle defined in para-
graph (a) of this section.

(2) For PM measurements, a single
filter must be used to measure PM over
the 13 modes. The brake-specific PM
emission level for the test must be cal-
culated as described for a transient hot
start test in §86.1343. Only the power
measured during the sampling period
shall be used in the calculation.

(h) The test fuel used for supple-
mental steady-state testing under this
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section must meet the requirements of
§86.1313.

(i) Ambient conditions, charge cool-
ing specifications, and intake and ex-
haust restrictions for supplemental
steady-state testing and maximum al-
lowable emission limit testing under
this section must meet the require-
ments of §86.1330.

[70 FR 40440, July 13, 2005]

EFFECTIVE DATE NOTE: At 73 FR 37193, June
30, 2008, §86.1363-2007 was amended by revis-
ing paragraph (a) and the equation in para-
graph (g)(1), effective July 7, 2008. For the
convenience of the user, the revised text is
set forth as follows:

§86.1363-2007 Steady-state testing with a
discrete-mode cycle.

* * * * *

(a) Use the following 13-mode cycle in dy-
namometer operation on the test engine:

Mode No. Engine speed? Percent load 2 V\Ifgiggtrigg '\?%cii:ultig?;h
Warm ldle ....ccoce. | covvveeeiciicenes 0.15 4
A 100 0.08 2
B. 50 0.10 2
B. 75 0.10 2
A. 50 0.05 2
A. 75 0.05 2
A. 25 0.05 2
B. 100 0.09 2
B. 25 0.10 2
C. 100 0.08 2
C. 25 0.05 2
C. 75 0.05 2
c 50 0.05 2
1Speed terms are defined in 40 CFR part 1065.
2The percent torque is relative to the maximum torque at the commanded test speed.
3 Upon Administrator approval, the manufacturer may use other mode lengths.
* * * * * sions of heavy-duty diesel engines
(&) % * * while operating within a broad range of
) * % * speed and load points (the Not-To-Ex-
ceed Control Area) and under condi-
N tions which can reasonably be expected
Z[ANH . WFi] to be encountered in normal vehicle
A/v _ia operation and use. Emission results
A N from this test procedure are to be com-
Z['Ab. -WF ] pared to the Not-To-Exceed Limits
i=2 specified in §86.007-11(a)(4), or to later
Not-To-Exceed Limits. The Not-To-Ex-
" " . " " ceed Limits do not apply for engine-

§86.1370-2007 Not-To-Exceed test pro-
cedures.

(a) General. The purpose of this test
procedure is to measure in-use emis-

starting conditions. Tests conducted
using the procedures specified in
§86.1301 are considered wvalid Not-To-
Exceed tests (NOTE: duty cycles and
limits on ambient conditions do not
apply for Not-To-Exceed tests).
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(b) Not-to-exceed control area for diesel
heavy-duty engines. The Not-To-Exceed
Control Area for diesel heavy-duty en-
gines consists of the following engine
speed and load points:

(1) All operating speeds greater than
the speed calculated using the fol-
lowing formula, where n, and nj, are
determined according to the provisions
in §86.1360(c):

n;+0. 15X(nhi'nlo)

(2) All engine load points greater
than or equal to 30% or more of the
maximum torque value produced by
the engine.

(3) Notwithstanding the provisions of
paragraphs (b)(1) and (b)(2) of this sec-
tion, all operating speed and load
points with brake specific fuel con-
sumption (BSFC) values within 5% of
the minimum BSFC value of the en-
gine. For the purposes of this require-
ment, BFSC must be calculated under
the general test cell conditions speci-
fied in §86.1330. The manufacturer may
petition the Administrator at certifi-
cation to exclude such points if the
manufacturer can demonstrate that
the engine is not expected to operate at
such points in normal vehicle oper-
ation and use. Engines equipped with
drivelines with multi-speed manual
transmissions or automatic trans-
missions with a finite number of gears
are not subject to the requirements of
this paragraph (b)(3).

(4) Notwithstanding the provisions of
paragraphs (b)(1) through (b)(3) of this
section, speed and load points below
30% of the maximum power value pro-
duced by the engine shall be excluded
from the Not-To-Exceed Control Area
for all emissions.

(5) [Reserved]

(6)(i) For petroleum-fueled diesel
cycle engines, the manufacturer may
identify particular engine-vehicle com-
binations and may petition the Admin-
istrator at certification to exclude op-
erating points from the Not-to-Exceed
Control Area defined in §86.1370(b)(1)
through (5) if the manufacturer can
demonstrate that the engine is not ca-
pable of operating at such points when
used in the specified engine-vehicle
combination(s).

(ii) For diesel cycle engines that are
not petroleum-fueled, the manufac-

40 CFR Ch. | (7-1-08 Edition)

turer may petition the Administrator
at certification to exclude operating
points from the Not-to-Exceed Control
Area defined in §86.1370(b)(1) through
(5) if the manufacturer can dem-
onstrate that the engine is not ex-
pected to operate at such points in nor-
mal vehicle operation and use.

(7) Manufacturers may petition the
Administrator to limit NTE testing in
a single defined region of speeds and
loads. Such a defined region must gen-
erally be of elliptical or rectangular
shape, and must share some portion of
its boundary with the outside limits of
the NTE =zone. Under this provision
testing would not be allowed with sam-
pling periods in which operation within
that region constitutes more than 5.0
percent of the time-weighted operation
within the sampling period. Approval
of this limit by the Administrator is
contingent on the manufacturer satis-
factorily demonstrating that operation
at the speeds and loads within that re-
gion accounts for less than 5.0 percent
of all in-use operation (weighted by ve-
hicle-miles-traveled or other EPA-ap-
proved weightings) for the in-use en-
gines of that configuration (or suffi-
ciently similar engines). At a min-
imum, this demonstration must in-
clude operational data from represent-
ative in-use vehicles.

(c) [Reserved]

(d) Not-to-exceed control area limits. (1)
When operated within the Not-To-Ex-
ceed Control Area defined in paragraph
(b) of this section, diesel engine emis-
sions shall not exceed the applicable
Not-To-Exceed Limits specified in
§86.007-11(a)(4) when averaged over any
period of time greater than or equal to
30 seconds, except where a longer aver-
aging period is required by paragraph
(d)(2) of this section.

(2) For engines equipped with emis-
sion controls that include discrete re-
generation events, if a regeneration
event occurs during the NTE test, then
the averaging period must be at least
as long as the time between the events
multiplied by the number of full regen-
eration events within the sampling pe-
riod. The requirement in this para-
graph (d)(2) only applies for engines
that send an electronic signal indi-
cating the start of the regeneration
event.
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(e) Ambient corrections. The measured
data shall be corrected based on the
ambient conditions under which it was
taken, as specified in this section.

(1) For engines operating within the
ambient conditions specified in §86.007—
11(a)(d)(ii)(a):

(i) NOx emissions shall be corrected
for ambient air humidity to a standard
humidity level of 50 grains (7.14 g/kg) if
the humidity of the intake air was
below 50 grains, or to 75 grains (10.71 g/
kg) if above 75 grains.

(ii) NOx and PM emissions shall be
corrected for ambient air temperature
to a temperature of 55 degrees F (12.8
degrees C) for ambient air tempera-
tures below 55 degrees F or to 95 de-
grees F (35.0 degrees C) if the ambient
air temperature is above 95 degrees F.

(iii) No ambient air temperature or
humidity correction factors shall be
used within the ranges of 50-75 grains
or 55-95 degrees F.

(iv) Where test conditions require
such correction factors, the manufac-
turer must use good engineering judge-
ment and generally accepted engineer-
ing practice to determine the appro-
priate correction factors, subject to
EPA review.

(2) For engines operating within the
ambient conditions specified in §86.007—
11(a)(® (i) (o):

(i) NOx emissions shall be corrected
for ambient air humidity to a standard
humidity level of 50 grains (7.14 g/kg) if
the humidity of the intake air was
below 50 grains, or to 756 grains (10.71 g/
kg) if above 75 grains.

(ii) NOx and PM emissions shall be
corrected for ambient air temperature
to a temperature of 55 degrees F (12.8
degrees C) for ambient air tempera-
tures below 55 degrees F.

(iii) No ambient air temperature or
humidity correction factors shall be
used within the ranges of 50-75 grains
or for temperatures greater than or
equal to b5 degrees F.

(iv) Where test conditions require
such correction factors, the manufac-
turer must use good engineering judge-
ment and generally accepted engineer-
ing practice to determine the appro-
priate correction factors, subject to
EPA review.

(f) NTE cold temperature operating ex-
clusion. Engines equipped with exhaust

§86.1370-2007

gas recirculation (EGR) whose oper-
ation within the NTE control area
specified in §86.1370(b) when operating
during cold temperature conditions as
specified in paragraph (f)(1) of this sec-
tion are not subject to the NTE emis-
sion limits during the specified cold
temperature operation conditions.

(1) Cold temperature operation is de-
fined as engine operating conditions
meeting either of the following two cri-
teria:

(i) Intake manifold temperature
(IMT) less than or equal to the tem-
perature defined by the following rela-
tionship between IMT and absolute in-
take manifold pressure (IMP) for the
corresponding IMP:

P =0.0875xIMT-7.75 Equation (1)

Where:

P = absolute intake manifold pressure in
bars.

IMT = intake manifold temperature in de-
grees Fahrenheit.

(ii) Engine coolant temperature
(ECT) less than or equal to the tem-
perature defined by the following rela-
tionship between ECT and absolute in-
take manifold pressure (IMP) for the
corresponding IMP:

P =0.0778 x ECT — 9.8889 Equation (2)

Where:

P = absolute intake manifold pressure in
bars.

ECT = engine coolant temperature in degrees
Fahrenheit.

(2) [Reserved]

(8) NOx and NMHC aftertreatment
warm-up. For engines equipped with
one or more aftertreatment devices
that reduce NOx or NMHC emissions,
the NTE NOx and NMHC emission lim-
its do not apply when the exhaust gas
temperature is measured within 12
inches of the outlet of the
aftertreatment device and is less the
250 °C. For multi-bed systems, it is the
temperature at the outlet of the device
with the maximum flow rate that de-
termines whether the NTE limits
apply.

[65 FR 59961, Oct. 6, 2000, as amended at 66 FR
5188, Jan. 18, 2001; 70 FR 40441, July 13, 2005]
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